This study investigated the formation of carbon films on a stainless steel surface using cathodic reduction of CO 3 2-ions in a molten chloride. Various electrolysis methods such as potentiostatic, galvanostatic, galvanostatic pulse, and galvanostatic periodically reversed （PR） electrolysis were used with the aim of obtaining smooth and adhesive films. Potentiostatic and galvanostatic PR electrolysis yielded smooth, dense, and adhesive carbon films, but the electrodeposited carbon films created by potentiostatic electrolysis often peeled away from the substrate when the supplied electricity was increased, possibly because of selective particle growth on the initially deposited, randomly dispersed carbon nucleation sites. However, galvanostatic PR electrolysis produced smooth and adhesive carbon films for which the thickness increased almost linearly along with the supplied electricity. These results suggest that galvanostatic PR electrolysis is the most effective electrolysis method for obtaining smooth, dense, and adhesive carbon films. 

